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CH.APTER I

THE PROBLEM .AND DEFINITION OF TERMS USED
Sinoe the beginning

or

the world man has been using

as tormal education progressed, edu-

his senses to learn.

cators began to use sight and sound to help clarify instruction.

Commercial enterprises were quick to begin producing

audio and Tisual aids for classroom te~chers.

at the pres-

ent time we are bombarded from all sides with new and varied
types ot teaching aids.

It is necessary that more oritioal

thought be given to the choice and use of these.

One ot the

most publicized ot these aids at the present is the timed
exposure type device.

I•
Statement~

THE PROBLEM

1!:.! problem.

It was the purpose of this

study to (1) explore the use ot timed exposure devices tor
teaching in the elementary school, (2) determine the feasibility of using these devices (to what extent these devices
oould be used and how they could be used), and (3) determine
what value they would have for use by an elementary Qohool
teacher.
Importance ,2!

lli

study.

The sense of sight is one of

2

the most acutet far reaching, and quickest of ~lour senses.
It is used in every classroom via teaching aids.

Yet there

seems to be a general reeling ot unrest among educators.
They reel that materials produced in the past have been inadequate.

The common center ot disturbance seems to be that

past materials have not sufficiently raised the quality of
teaching and learning in the various classrooms.

a study done

by Hopkins, Stratemeyer, Woodring, Dye, and Smith reports:
So educators seem to agree that their common policy
for the future is to evaluate critically all materials
produced and used better to locate and develop those which
show the best promise or improving the quality ot teaching and learning in the individual classrooms (11:10).

II.

!~

DEFINITION OF TERMS USED

exEosur~ devices.

A timed exposure device can be

defined as a still projector

or some device equipped with a

shutter for timed exposures.

It allows material to be projected

on a screen tor accurately controlled lengths of time, usually
from 1 second to 1/100 or a second.
Timed exposure devices are called by numerous trade names.
Some of these trade names are Taohistoscope, Speed-i-o-ecope,
Tach-X and Flashmeter.

These can either be a commercially pur-

chased unit or they can be a simple shutter titted over the lens

ot a still projector such as a slide or overhead projector.

3

Tachistoscopic devices.

This term can be used inter-

changeably with the term, timed exposure devices.
Taehistoscopic materials.

These slides or strips

impregnated with printing lletters or pictures} are used
to flash this printing on the screen.

III.

ORG.ANIZATION OF REMAINDER OF THE PAPER

The remaining content of this paper will concern itself with the history and use of timed exposure devices
and how the teacher can prepare his own materials tor use
with the timed exposure device.

Separate sections will

show how timed exposure devices can be used to improve
learning in each subject of the elementary tield.

A

aumaary

or the paper will then be made and conclusions drawn from
the research.

CHAPTER II
REVIEW OF PERTINENT LITERATURE
Although timed exposure devices are not new, the
comparatively little research concerning their use has
concentrated on the high school or adult level.

I.

HISTORY OF TIMED EXPOSURE DEVICES

Ea~lY history.

The field or visual aids is not new.

Chandler and Cypher point out:
Long age educators realized the value of visual enrichment, not as a separate subject or a teaching project,
but as an ettecti ve, vital, [s1!] teaching method. providing
tor the presentation or knowle ge through the seeing
experience. Audio-visual enrichment is not entertainment,
but a vital part ot the curriculum. l7:lO).
Alterman says:
A torm or tachistoscop1c olassroom training was used
as early as 1895. Catherine Aiken, a classroom teacher,
improved memory by writing on a blackboard and then
rotating it (2:282).
Later, during World War II, timed exposure or tach.
istoscopio devices were used in training servicemen to
instantly recognize plane types.
Introduction into schools. Subsequent articles and
--------reports ot this deTice's potentialities quickly attracted
the attention ot educators, and its use in school and in-
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dustry increased rapidly.

Since its introduction into the

classroom, emphasis on its use has concentrated on the
improvement of reading.

Many companies ran pilot projects

in reading to see if these would be accepted by teachers and
other educators.

Reading machines seem to have taken a

place in teaching.

Now commercial companies are beginning

to come out with specialized programs in other fields.

II.

PREPARATION OF MaTERI.aLS FOR TIMED EXPOSURE DEVICES
Preparing

lli

machine.

Prices tor timed exposure

machines vary from five dollars tor a simple cardboard
shutter type to over one thousand for a complete, complex
machine with many materials tor specialized teaching included.
It a school cannot afford to purchase a commercial
unit, the classroom teacher can easily make a similar device
to serve the purpose.

Robert B. Leitch suggests that flip-

ping the switch on the slide or overhead projector can be
used tor a timed exposure device (12:35).
acy

or

However, accur-

timing using this method is very poor.
A mtich improved method is to mount a camera type shut-

ter over the lens of a slide or overhead projector.

By vary-

ing the angle on the drop of the shutter, the speed at which
it drops oan be more accurately timed.
Tachistoscopic slides

lli

strips.

Commercial or pro-

6

gramed learning kits containing pictures or words to be flashed
on the screen can be purchased.
to make them in the classroom.

A

less expensive method is

Etched glass slides, simply

pieces of glass roughened on one side, can be purchased at
a reasonable price from most audio-visual aid supply houses.
These slides can be drawn on with a number two pencil.

The

lines can be erased from the glass, allowing it to be used
time and again.

A permanent slide can be made by spraying

the printing with a clear plastic spray.
Plastic slides can be used in the same manner.

However,

the writing on these must be done with a greased or marking
pencil.

The surface can be etched by roughening one side,

but the method is not very satisfactory.
Carboned paper which produces typing on a cellophane
slide can also be used.

This carbon is mounted between two

pieces of clear glass to produce a permanent type slide.
Clear filmstrip can be purchased and used in the filmstrip projector.

Material can be prepared on this filmstrip

by using India ink.

m inexpensive but more difficult method

is suggested by Edith Taylor and Chalmers Murray:
Outdated ~5mm silent film can be purchased at a photographic supply house. Clear the film of emulsion by washing it in sodium thiosulphate in a dark room. Then wash
in clear water tor about twenty minutes and h~ng to
dry (22:96).
This can be written on using India ink.

In making the prints

the classroom teacher must remember that every four.·•,sprocket
holes on the filmstrip is equal to one frame.

7

III.

PROCEDURES FOR THE USE OF TIMED EXPOSURE DEVICES
Procedures for the use of timed exposure devices

vary according to the individual situation.

However. mme

general recommendations might be made here.
Ph7sio!! conditions.

after making or purchasing the

flash material (depending on the amount or time and money to
be spent), the first step ia to set up the machine and screen.
Bdith

s.

McCall suggests that the machine be placed about six

feet trom the screen.

sible.

Seat pupils in as close a group as pos-

The pupils should be seated in front of the screen it

possible.

This is for ~se or the Keystone over-head type

machine.

Moat other machines are suited to projection from

the rear of the classroom.

A flat finish screen is preferred

to a beaded finish as the former permits viewing from a wider
angle (15:35).
The white back ot a map, a piece of white butcher paper,
or the chalkboard itself can be used as a soreen.
McCall also suggests;
Slides and an ordinary pencil provide the rest of the
equipment needed, Glass slides give greater flexibility
over the filmstrip at the lower level. This is because
the teacher can, with a pencil or card, directly touch the
slide to focus th~ children's attention on certain portions
ot the slide and because supplementary slides can be easily
made. The glasa slides can be shown in a room that is not
darkened (except at times of brilliant sunshine) which
perm.1 ts other pupils' in the room to go about their work
unhampered tl5:35).
Small groups are muoh preferred to larger ones.
allows for more individual expression and informality.

This

8

It is suggested that in larger groups, ralsing or hands to
answer is desirable if answers are to be given aloud.

This

will depend on the purposes or the lesson.

Method g! erocedure.

Before flashing the first instruct-

ional picture on the screen, it is wise to flash an outline
on the screen.

This will show the class where they oan expect

to see the material that will be flashed tor learning.

Their

perspective can be focused on one point of the screen and
not all over it.
Certain commands are necessary so the class will be ready
to perceive each picture flashed.

The command "ready" is a

good one to let the class know that a slide is ready to be
presented ( 3: 108).

The slide is then tlashed on the screen,

and the desired reaction by the pupil is either spoken or
written.

If the reaction is to be checked for accuracy after

each flash, the next command would be "check."
then flashed on the screen,

The answer is

If cheeking is left until the

end, the command "ready" is given after allowing the pupils
time to complete their answers tor the previous exposure.
Usins timed exposure devices~

Training in the initial

stage with timed e~posure devices should be kept quite sort.
As the children's eye span and perception develop, the periods
can be lengthened and come more frequently.

The subject matter

should be "ordered" so as to provide a gradual progression in
the difficulty ot the material with a minimum ot frustration
due to errors (15:55).
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The teacher should be alert to spot student problems
trom their daily responses.

She might have to adjust the

speed or the type of material to tit the progress that has
been made.

Those who need or want more study can be easily

taught to operate the tiaed exposure device.

This allows the

student to do individual work during his tree time.

Small

groups needing remedial help can also be organized to work
by themselves with this device.

One ot the group can be

in charge of flashing the material while the others view
the material on the screen.

CH.APTER III
THE USE OF TIMED EXPOSURE DEVICES IN SPECIFIC

SUBJECT MATTER FIELDS
The specific uses ot timed exposure devices are
limited only by the imagination and desire
teacher.

or

the individual

Only a few samples of the more obvious and tested

ways for using the devices will be given here.
I,
Primary.

LANGUAGE ARTS
In the lower elementary grades, letters can

be flashed for recognition purposes.

The children can either

say the letters perceived or they can write the letters on
their paper.

Combinations of letters can also be flashed in

teaching phonics.

Symbols, such as an apple, can be flashed

tor the first grade classes and the children can pick from a
list the word representing the object they saw.

This oan also

be done in the upper levels using more difficult symbols.
Spellins,

Pretests in spelling can be given by flashing

the words and having the students pronounce and write them in
the air or on paper.

Study

or

the words can be accomplished

after a preliminary showing of the words by covering certain
letters and asking the children what letters have been covered (15:36).

A

study

or

prefixes and suffixes can be given

11
by tirst covering the prefix or suffix flashed on the screen

and then covering only the root word.

'!'he words can also

be studied by determining their origin, meaning, and. structure.

The class can tell if the word follows the normal rules

of phonics.
Readi~S•

Sight span in reading can be improved by first

flashing letters and then building up to words, phrases, and
finijlly sentences.

as the class advances through each of

these phases, they will start at a slow speed and work to the
tastest speed possible before going on tQ the next phase.

This

same process will help the class more quickly recognize letters,
words, and phrases and the eventual result will be an increase in reading speed.

Comprehension can be built up by im-

mediate testing after each slide or by testing at the end ot
each lesson or series of lessons.

The first method seems to

have proved most helpful in learning.

This is because there

is immediate feedback and correction of errors.
Langua,5~.

Symbols

or

punctuation and the parts .ot speech

can be flashed for recognition and learning.

Vocabulary words

can be tlaahed and the olass can pick a sentence from their
paper .which fits the meaning of the word tlashed.

1his same

method can be used to match synonyms, antonyms, sentence structure, abbreviations, writing, and all language rules.

II.
.tU"ithmetic.

MATHEMATICS AND SCIENCE
Grouping in arithmetic can be enhanced by
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pasting stars or other simple materials on glass slides to
create simple eilnouettes on the screen.

Mathematical signs

and number recognition can be improved by simply flashing them
on the screen singly or in a series.

~he basic tacts in

adding, subtracting, multiplying, and dividing can be learned
by flashing different number combinations on the screen.

The

children can say or write the answers as they comprehend them.
The answer is then immediately flashed and corrections made it
needed.

Mathematical formulas and vocabulary recognition can

easily be used as the children progress into the higher grades.
Science.

Science vocabulary and recognition

or

formu-

las, compounds, elements and their symbols such as C- oaMn -

Zn - Kand

o,

identifying all types

or

specimens, and

scientific objects, and matching dates with inventors are
only a tew ways that this device can be used in the science
field.

III.
Primary.

SOCI..t:J. STUDIES

In the lower grades, pictures of community

helpers such as a fireman, policeman, etc., can be flashed
and the children write or tell who they are and what they do
for the commuuity.
Intermediate.

The timed exposure device can be used

to flash map study or to recognize sections or states of a
country trom outline shape.

It can also be used to flash pic-

tures of people important in the field.

~he class could be asked
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to match the place or person with a corresponding name ot the
person or place viewed.

Dates can be flashed and matched

with their importance in social studies.

IV.

HEAL'ffl .AND PHYSICAL EDUC.aTION

Health.

Contrasts of good and poor health habits can

be flashed and the class asked to recognize whether they rep~
resent good or poor habits.

This same procedure could be used

with tood or even complete diets.

Here the class might look

to see if the basic five roods were seen.

Health rules could

be evaluated as proper or "not to be done."

Here again,

pictures of important people in the field could be matched with
their names or what they had done in the field
Physical education.

or

health.

Body positions tor drill exercises

can be shown with the timed exposure device.

The children then

would attain these same positions while actually doing the exercise.

Formations of games to be played can be quickly seen and

recognized.

Dance steps and positions of other rhythmic exer-

cises can be shown and copied by the class after quick recognition
ot such.

Rules tor games, game strategies, and diagrams ot the

ditterent fields and positions to be played on the field can
be quickly learned through the use

or

the timed exposure de-

vice (19:80).
T•

-

Art.

ART AND MUSIC

Various materials used in art can be shown and
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recognized (such as paints, crayons, or how to use scrap
cloth, buttons, pins, bottle caps, etc., to produce an art
scene).

Diagrams on how to do the lesson step by step could

be helpful to those having trouble following directions.
Lester B. Sands suggests, "This device can also be used to
develop visual memory and rapid recognition of patterns,
ff

colors, moods and creative expressions (19:80).
Music.

Music teachers may find it helpful to use slides

ot tonal and rhythmic patterns to aid pupils in reading music
rapidly, particularly for sight reading.
duces the patterna
singing (19:BO).

3n

The student repro-

the piano, violin, cello, horn, or by

The class could learn to recognize the var-

ious instruments by sight.

Pictures of these instruments or

great artists in the field of music could be matched with their
names.

Not only matching the person's name with his picture,

but telling what he did in the field could be use4 to challenge
the raster pupils.
The timed exposure device can be used to present new
materials, to review, to illustrate, test or pre-test, and
for reference or study.

Material can be presented in an in-

teresting way to challenge every pupil in a class (it used
at the right time and in the correct manner).

CHAPTER IV
RESEARCH AND EVALUATION OF TIMED EXPOSURE DEVICES
I,

STUDIES IN THE .AREA

A report done by Henry P. Smith and Theodore R. Tate
stat es:
Considerable interest has been aroused within the past
five years by reports of research and statements ot theory
ooncerning gains in both reading speed and comprehension
and in some oases in other perceptual processes, following
tachistoscopic training with digits or other materials
( 20 :l 76).
Initial studz.

Eye movements of subjects were photo-

graphed by means of the ophthalmograph (type of camera to
photograph eye movements) at the beginning of the training
period, at the thirty-titth training session, and at the end
of the training (20:180}.

From this study, Smith and Tate

report:
The number of fixations necessary for each one hundred
words appears to show a regular and in most cases, a sub~
stantial drop and the number of regressions is cut nearly
in half. Yet too little is known concerning the effect
of such equipment on the reading ability of persons of
various ages, degrees of intelligence, and varying types
or personality patterns to warrant general use of the
equipment in remedial reading programs.(20:184).
Second study.

In this study, 18 college students took

part in a research program lasting for 30 sessions.
sion was for a period ot 50 minutes.

Each ses-

Indications were that
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after the 20th lesson no appreciable increase in performance
was noted.

In other words as the student's potential is

reached, the effectiveness of timed exposure devioes goes
down and other types of study might be more desirable.

The

timed exposure device might help the slow learner more than
those who have reached their peak (except in reviewing) (9:28,30).
Third study.

The use of timed exposure devices in teach-

ing was studied in Minnesota, Michigan, New Jersey, New York,
Texas, and Iowa schools.

The general consensous was that

they were popular with both the students and the teachers.
Arnold E. Luce says, "On the teaching side, it almost compels
group participation.

On the student's side, it is a competitive
1

aid that rosters interest and motivation°" (13:71).··r
Fourth studz.

Data collected by the Human Engineering

Laboratory showed that from ages 23 to 50, vocabulary inched
ahead only ten words (or no taster than two average school
years) under 23 years of age.

Improvement was 5.5 words in

about three and one half hours or vocabulary training on a timed
exposure device (5:274).

Class reading scores in light read-

ing also jumped from 228 words with 65 per cent comprehension
at the start to 1000 words per minute or taster with 85 per
cent comprehenqton (5:287).
Fifth study.

In this study a timed exposure device

was used in spelling for 15 minutes a day for six weeks.
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Corinne B. Brown says:
It resulted in a 43% increase in retention ot each
spelling lesson as tested weekly. after six weeks, the use
of the timed exposure device was abruptly discontinued for
two weeks. Subsequent testing revealed that even with the
same amount of ti~e devoted to spelling (including spelling
bees, written and oral drill, etc,) the number of errors
in the class jumped 21~. This showed lack of stimulus to
learning or perhaps removal or motivation. When use of
the timed .exposure device was resumed again, only twice
weekly, within a period of one school month, the proficiency
of the group was again raised to the level reached at the
end of the first period (4:105).
Brown also states:
Therefore a conclusion that the immediate effectiveness
of the instrument is obvious, as is the permanence of the
learning efficiency. as is evidenced by so minute an experiment, usage of timed exposure devices is unlimited
t 4: 106).
Except for the dissenting opinion expressed in the
"initial study," this writer•s research indicated a general
opinion that timed exposure devices were effective and useful.
II, BENEFITS OF USING TIMED EXPOSURE DEVICES

Intrinsic benefits.

Timed exposure devices improve

accuracy, promote concentration, and improve motivation and interest; gains made from their use are not subject to decline upon cessation of their use.

The students do not have

to wait for the teacher to correct the papers before they
know if their answers are correct.

Immediate correction

enhances learning by immediately reinforcing the correct response.

Immediate reinforcement has been proven good in

general classroom teaching,
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Taylor and Fraokenpohl state:
These short exposures cause a person to "reach out"
visually in an aggressive manner. to react to and
apprehend with more attention 1Vhat was seen, to form a
more vivid mental impression of the visual stimuli, and
to organize the material in such a way as to prolong
its retention (18:1).
Extrinsio benefits,

In addition to the intrinsic bene-

fits listed above and many more that space does not permit expounding on, there are also benefits not directly associated
with pupil learning.
This device c~n be used by groups working individually
while the teacher is free to give remedial help where needed.
While working with the device, individuals seem to exert them-

selves more without realizing that they are truly learning.
This is partially due to an increase in pride or achievement.
This extra effort and learning from it has a carry-over value
into other subjects.
The timed exposure device is adaptable to all types or
teaching in all subjeot matter fields.

It the program is car-

ried on for an extended period of time, the teacher can adapt
the machine to tit most effectively the method, purposes, and
overall plan of teaching (16:31).

CHAPTER V,
SUMMARY AND CONCLUSIONS

I,

SUMMARY

Of the hundreds of teaching aids being used in education,
the ones getting the moat publicity at the present time are
the timed exposure devices.
These devices have been used in a wide variety or teaching fields and have proved successful in most.

They can

be used to fit the purposes and methods of each individual teaoing situation.

~hey are not, however, a complete, self-contained

method of education.

They must be used in conjunction with other

teaching aids and methods of education.
Timed exposure devices can be inexpensive. simple to make,
simple to use. and an aid to every classroom teacher.

Their

possibilities are unlimited.
II,

CONCLUSIONS

The value of timed exposure devices to every teacher
aeems evidenced in the research that has been done,

Dr. Fred E.

Winger says, ~one thing is certain, timed exposure devices are
truly teaching aids and not an attempt to exploit another audiovisual device" (23:167)~
Any method or device which enhances motivation on the
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part of the student or the instructor should not be neglected.
However, a variety of methods and devices may supply motivation, and one should be cautioned against sole dependence on one method or device which seems popular or novel
for the moment.
As the audio~viaual program effectively embraces the
total communications pattern, we will be able to make an evermore effective contribution to the curriculum •

.and as educators

and the lay public come more and more to realize that some of
the greatest hopes for improving instruction and the effectiveness
ot our teacher lie in improving communication, audio.visual
programs will be better able to achieve their maximum
potential (1:18).
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